Introduction of sulfhydryl groups into proteins at carboxyl sites.
A two-step procedure for introduction of sulfhydryl groups at protein carboxyl groups is described. The resultant proteins contain 2-aminoethanethiol residues bound by amide linkages to the protein carboxyl groups. First an amide bond is formed between a carboxyl group of the protein and one of the amino groups of cystamine. Then the disulfide bond is reduced with dithiothreitol, yielding the amide of 2-aminoethanethiol. This procedure was used to incorporate sulfhydryl groups into carbonic anhydrase and adrenocorticotropic hormone. The effect of carbodiimide concentration and pH of the coupling reaction on stoichiometry of sulfhydryl group incorporation was examined. The method was used to prepare bovine carbonic anhydrase containing up to nine sulfhydryl groups per molecule with no loss of enzymatic activity and biologically active adrenocorticotropic hormone containing one sulfhydryl group per molecule.